Rabbits were sensitized with killed Mycobacterium tuberculosis, M. kansasii, M. avium, M. scrofulaceum, M. fortuitum, and Nocardia asteroides, and their response to homologous and heterologous antigens was assessed in vitro by direct and indirect macrophage migration inhibition tests. The antigens were obtained by disintegration of bacterial mass and by purification of the supernatants by ultracentrifugation. In the direct test, hypersensitivity to homologous antigen was most marked with M. tuberculosis, M. kansasii, and M. avium (migration indices [MI] = 0.42 to 0.50), but was significantly weaker with organisms possessing a lower degree of pathogenic activity (MI for M. fortuitum and N. asteroides = 0.70 and 0.72, respectively). Reactivity to heterologous antigens was also highest in animals sensitized with strongly pathogenic species, approximating nornal values in rabbits sensitized with weak pathogens. In the indirect test, the strongest responses were obtained again to homologous antigens (MI = 0.42 to 0.67), and they differed more markedly from reactions to heterologous antigens than in the direct test. The weakest activity of heterologous antigens was again found with M. fortuitum and N. asteroides, where MIs were 0.82 to 0.93.
Methods of cellular hypersensitivity measurement were introduced into tuberculosis diagnostics and epidemiology at a time when obligatory mycobacterial pathogens were by far the most prevalent sensitizing agents among the human population. As a result of successful tuberculosis control, however, these pathogens have receded in many parts of the world, and consequently the ecological pattern of acid-fast microorganisms has undergone profound changes. There is good reason to believe that in the future, the role played by potentially pathogenic mycobacteria and related organisms in human pathology will be significantly increasing. It may also be expected that their sensitizing effect will be the result of a more sophisticated synergistic and interferential interplay between them and other factors than there existed at the time when highly pathogenic mycobacteria circulated in the population.
The classical testing of delayed cutaneous hypersensitivity reactions by means of antigens (tuberculins, sensitins, and mycobacterins) prepared from a variety of mycobacterial species has been widely used in the search for the causes of low-grade tuberculin sensitivity and cross-reactions to mammalian tuberculin; both of these phenomena occur naturally in humans and in animal populations (2) . In these studies, the relevance of various acid-fast organisms to the above-mentioned immunological phenomena was clearly established. By now, in vivo tests for hypersensitivity reactions to a battery of mycobacterins have become the method of choice in epidemiological surveys and in clinical diagnosis of infections caused by potentially pathogenic mycobacteria (5, 6 (7). Based on this testing, the optimal antigen dilution 1:400 was chosen and used in migration inhibition tests.
Sensitization of animals. One gram of wet bacterial mass was suspended in a water-in-oil mixture consisting of 10 ml of saline, 6 ml of paraffin oil, and 4 ml of Arlacel. This suspension was injected in a 0.5-ml volume into both hind footpads of rabbits (15 animals per group). The animals were exsanguinated after 16 to 18 days, and their spleens and both popliteal draining lymph nodes were removed aseptically. Spleens and popliteal lymph nodes from five nonsensitized animals were used in control investigations.
Direct migration inhibition test. The spleen fragment method described in detail previously was used (7) . From In these experiments, the highest specificity was clearly reached with homologous systems. This phenomenon was most evident in the indirect test, where the differences between the response to homologous and heterologous antigens were highly significant. This especially applies to the weakly pathogenic M. fortuitum and N. asteroides, where the reactivity of sensitized rabbits to-heterologous antigens was practically negative. This observation indicates that the indirect test is highly specific, but also points out the taxonomic remoteness of the above organisms from the other mycobacterial species (1). On the other hand, a certain degree of crossreactivity was seen in animals sensitized with organisms having higher pathogenic activity, as in patients naturally infected with M. tuberculosis and M. kansasii (3) .
The direct test also exhibited a high specificity in the homologous system. A relatively high reactivity was manifested, however, in some heterologous responses also, namely, among M. tuberculosis, M. kansasii, and M. avium. These cross-reactive responses are apparently evidence of an antigenic relationship between these sensitizing agents, as well as of the presence of common antigenic components in the complex antigens used in this study. It should be also stressed that the pronounced reactivity of the above-mentioned organisms might be caused partly by their higher adjuvant activity as well.
The greater specificity of the indirect test can be primarily explained by the fact that more mechanisms are involved in the direct than in the indirect test. In the usual migration inhibition process, in addition to the MIF effect, some factors of the antibody nature take part, such as macrophage-bound cytophilic antibodies and antigen-antibody complexes. It is well known that reactions of the antibody type of immunity can exhibit finer and more numerous antigenic differences than the phylogenetically older type of cellular immunity. On the other hand, the involvement of certain other factors (nonspecific inhibitors of macrophage motility in some mycobacterial species or spontaneous natural immunity against environmental mycobacteria) also cannot be excluded in these experiments.
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